Immunocytochemical identification of serotonin-synthesizing neurons in the vertebrate retina: a comparative study.
Serotonin-synthesizing neurons in the retinas of goldfish, axolotl, turtle, chick, rabbit and cat were identified using double labelling with anti-serotonin and anti-phenylalanine hydroxylase antibodies. The latter antibody recognizes tryptophan 5-hydroxylase, one of the synthesizing enzymes for serotonin. Neurons labelled by both markers were considered to be serotonin-synthesizing neurons, while those only with serotonin-immunoreactivity were assumed to be serotonin-accumulating neurons. In the goldfish and chick retinas, all serotonin-immunoreactive amacrine cells (S1) were positive for phenylalanine hydroxylase. In the axolotl and turtle retinas, all the S1 amacrine cells, and only 52.8% and 40.5% of S2 amacrine cells were double-labelled. Although serotonin-immunoreactive bipolar cells were observed in the turtle and chick retinas, the synthesizing enzyme for serotonin could not be detected in these cells. In the rabbit and cat retinas, tryptophan hydroxylase could not be revealed in any cell type with immunocytochemistry. In control experiments SLI neurons in the raphe nuclei of the brain stem always exhibited PH-LI in all species examined, including mammals, indicating that our anti-PH antibody is able to recognize tryptophan hydroxylase across vertebrate classes. These results indicate that the majority of serotonin-immunoreactive amacrine cells are able to synthesize serotonin and are the source of endogenous serotonin in the non-mammalian retina, while some serotonin-immunoreactive amacrine and bipolar cells possibly only accumulate serotonin. We also suggest that serotonin may not be a primary neurotransmitter in the serotonin-accumulating bipolar and amacrine cells of the non-mammalian retina.